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Abstract:[Purposes] Sulfur and mercury are two typical pollutant elements with affinity in coal.

Clarifying their occurrence forms and correlation of sulfur and mercury in coal is of great significance
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for the synergistic control of sulfur— and mercury—containing pollutants during coal thermochemical
conversion processes. At present, researchers mostly use the national standard method GB/T 215—
2003 and sequential chemical extraction method to identify the occurrence forms of sulfur and mercury
in coal, respectively, which brings inconvenience to the in—depth analysis of correlation between sul-
fur content and mercury content in coal. In addition, it is found that fine-grained pyrite in coal cannot
be effectively extracted by HNO,, which means that with the national standard method, the content of
pyritic sulfur will be under estimated in coal containing fine—grained pyrite. [Methods] Thereby, a
more accurate method was proposed for the simultaneous analysis of occurrence forms of sulfur and
mercury in coal — Sequential Chemical Extraction Procedures Combined with Plasma LLow—Tempera-
ture Ashing (SCEPs-PLTA). Besides, this proposed method was applied to analyze the occurrence
forms of sulfur and mercury elements in 40 coal samples with significant differences in sulfur content,
mercury content, and pyrite occurrence form. [Results] The research shows that compared with the
simple sequential chemical extraction procedures method and the national standard method, SCEPs-
PLTA has significant advantages in analyzing the occurrence forms of sulfur and mercury in coal con-
taining fine-grained pyrite, and can improve the measurement accuracy of sulfide sulfur and sulfide-
bound mercury contents in coal by up to 30.37% and 24.29% , respectively. In addition, sulfur and
mercury in coal are mainly in organic (bound) and sulfide (bound) forms (the sum of the two forms ac-
counts for more than 40%), and there is a significant positive correlation between the contents of sulfur
and mercury in the same occurrence form. [Coneclusions] This study lays a theoretical foundation for the
migration, transformation, and regulation of sulfur and mercury in coal thermochemical conversion.
Keywords: sulfur; mercury; plasma low—temperature ashing; occurrence form; fine—grained

pyrite; correlation
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Table 1 Proximate analysis, ultimate analysis, sulfur forms analysis, sulfur content, and mercury content of 40 kinds of coal

Tk 5T/ % TEE 4T (dah/ % BABH (ad)/ % w(S)  x(Hg)/
WMy wA) wVe) w©  wH wN) @S w0 w(S) wS) ws) ws) /% (nggh

1 13.24 19.85 62.15 67.44 9.20 1.29 0.23 21.84 0.16 0.00 0.02 0.14 0.31 72.8
2 6.70 6.90 56.10 68.31 10.39 2.36 1.50 17.44 1.30 0.06 0.06 1.18 1.35 115.4
3 0.42 73.11 46.38 61.69 5.53 1.16 7.13 24.49 1.91 0.02 1.52 0.37 2.00 318.5
4 0.37 68.43 42.16 66.23 5.28 1.14 5.66 21.69 1.78 0.02 1.39 0.37 1.85 289.4
5 1.16 13.48 41.18 82.18 5.43 1.47 3.51 7.41 3.00 0.14 1.19 1.67 3.50 85.3
6 2.60 23.81 39.21 79.56 4.76 0.98 3.25 11.45 2.41 0.91 1.09 0.41 2.38 155.5
7 1.30 10.33 37.88 82.01 5.15 1.47 0.71 10.66 0.63 0.05 0.11 0.47 0.94 88.0
8 1.42 23.52 37.64 81.19 4.79 2.02 1.94 10.06 1.46 0.20 0.42 0.84 1.68 88.4
9 1.06 9.32 36.78 78.69 4.75 1.34 0.85 14.37 0.76 0.04 0.19 0.53 1.05 106.0
10 1.10 9.06 36.62 84.03 5.14 1.53 0.86 8.44 0.77 0.04 0.16 0.57 1.07 90.7
11 1.22 10.68 36.42 82.94 5.22 1.34 0.95 9.55 0.84 0.04 0.14 0.66 1.10 54.9
12 1.15 9.91 36.09 83.07 5.22 1.34 0.89 9.48 0.79 0.04 0.10 0.65 1.07 55.3

13 3.80 13.99 35.92 80.87 6.74 1.55 2.79 8.05 2.31 0.32 0.76 1.23 2.49 120.8
14 9.38 25.42 34.09 79.20 4.19 0.81 1.95 13.85 1.32 0.19 0.66 0.47 1.53 60.6
15 0.88 13.73 33.87 85.88 5.20 1.47 2.00 5.45 1.71 0.16 0.69 0.86 2.06 91.8
16 1.40 12.98 33.55 82.21 4.90 1.40 1.93 9.56 1.66 0.09 0.19 1.38 1.98 170.3

17 1.31 8.54 33.26 83.85 4.89 1.09 0.91 9.26 0.82 0.12 0.20 0.50 1.10 107.8
18 4.26 9.89 32.97 80.43 4.43 1.36 0.53 13.25 0.46 0.04 0.06 0.36 0.69 115.9
19 0.90 15.09 32.62 85.68 5.16 1.30 0.93 6.93 0.78 0.05 0.09 0.64 1.03 44.0
20 0.72 10.07 32.38 85.91 5.15 1.47 1.68 5.79 1.50 0.06 0.20 1.24 1.89 55.3
21 1.70 18.15 31.71 81.33 4.90 1.37 2.51 9.89 2.02 0.82 0.15 1.05 2.44 176.5

22 1.05 9.82 31.56 89.34 7.44 2.24 0.38 0.60 0.34 0.00 0.05 0.29 0.53 159.4
23 1.35 14.29 31.53 83.51 5.01 1.44 2.20 7.84 1.86 0.68 0.18 1.00 2.21 172.0
24 1.08 10.96 31.27 86.76 7.25 2.17 0.48 3.34 0.42 0.00 0.06 0.36 0.61 156.1
25 0.65 11.22 30.59 86.34 5.09 1.33 0.99 6.25 0.87 0.05 0.15 0.67 1.12 184.0
26 0.76 12.45 29.82 87.45 5.04 1.70 0.84 4.97 0.73 0.05 0.15 0.53 0.99 56.3
27 0.56 9.63 29.32 86.87 5.06 1.38 2.03 4.66 1.82 0.07 0.43 1.32 2.25 75.9
28 0.45 11.29 29.06 86.80 5.02 1.45 2.15 4.58 1.90 0.08 0.27 1.55 2.25 107.5
29 0.34 10.30 28.59 86.73 4.97 1.43 2.24 4.63 2.00 0.10 0.37 1.53 2.45 103.1

30 0.44 8.78 27.56 85.95 4.89 1.26 4.32 3.58 3.92 0.07 0.19 3.66 4.34 100.7
31 0.25 8.85 26.84 86.21 4.81 1.20 4.80 2.98 4.36 0.03 0.19 4.14 4.83 102.0
32 0.80 7.13 26.40 85.84 5.10 1.78 1.63 5.65 1.50 0.55 0.11 0.84 1.84 56.4
33 0.80 10.54 24.48 88.73 6.37 2.01 0.63 2.26 0.56 0.02 0.14 0.40 0.77 164.9
34 1.54 10.18 22.22 88.69 5.96 2.57 0.63 2.15 0.56 0.04 0.04 0.48 0.77 62.3
35 1.60 13.92 21.30 86.68 4.53 1.46 2.36 4.97 2.00 1.02 0.15 0.83 2.32 125.3

36 0.39 16.16 21.22 88.43 4.69 1.53 0.95 4.40 0.79 0.03 0.23 0.53 1.01 48.0
37 0.52 10.05 21.21 87.81 4.58 1.30 2.73 3.58 2.44 0.07 0.14 2.23 2.82 63.1
38 0.50 12.38 19.05 87.76 4.44 1.31 2.73 3.76 2.38 0.05 0.24 2.09 2.17 54.2
39 1.09 11.33 17.45 90.10 5.23 2.01 0.50 2.16 0.44 0.04 0.08 0.32 0.63 70.2
40 0.54 15.25 16.34 89.67 4.39 1.52 0.97 3.45 0.82 0.03 0.38 0.41 1.13 126.9
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Table 2 Extraction rate of SCEPs and ash allowance of PLTA

peke RARBCR/ % KA % peke RARBCE/ % IR Y
CoalS1 CoalS2 CoalS3 CoalS4 CoalSP CoalS1 CoalS2 CoalS3 CoalS4 CoalSP
1 96.30 91.44 78.88 99.25 1.12 21 93.90 97.00 80.33 99.93 1.56
2 95.50 92.11 93.75 99.97 1.16 22 98.20 98.33 85.25 99.95 1.15
3 97.90 90.13 21.33 77.00 15.23 23 94.70 98.63 83.83 99.99 1.84
4 99.00 93.38 28.17 85.00 13.92 24 97.60 97.89 88.75 99.94 1.16
5 97.60 97.88 87.67 99.95 11.97 25 98.90 99.88 77.33 99.95 1.52
6 97.54 92.76 87.72 99.35 2.18 26 98.30 96.50 86.00 99.89 1.53
7 97.90 97.63 90.17 98.00 1.12 27 98.70 98.63 87.33 99.88 4.32
8 94.80 86.75 81.33 98.25 4.23 28 97.70 99.88 88.17 99.91 2.75
9 97.50 98.00 89.33 99.98 1.93 29 97.50 98.00 87.50 99.92 3.75
10 98.90 96.63 92.50 98.00 1.68 30 98.20 98.25 89.33 99.93 1.95
11 98.00 98.13 90.00 99.89 1.42 31 98.30 98.50 89.00 99.00 1.95
12 96.80 99.88 87.00 98.00 0.95 32 96.70 97.50 93.83 99.75 1.17
13 93.60 95.67 87.63 99.24 1.86 33 98.10 98.89 88.75 99.86 1.24
14 92.50 93.21 77.93 99.33 2.03 34 98.30 99.96 86.05 99.96 1.14
15 97.40 97.00 86.33 99.55 6.63 35 91.30 98.50 88.17 98.50 1.55
16 99.50 97.88 84.50 98.50 1.98 36 98.90 99.38 80.67 99.92 2.31
17 97.00 94.88 93.50 99.93 2.01 37 99.00 97.50 87.83 99.93 1.41
18 98.00 96.58 92.33 99.82 1.61 38 98.10 98.25 85.33 99.89 2.41
19 97.70 97.88 83.50 99.99 0.97 39 96.70 97.33 88.30 99.92 1.18
20 98.40 99.50 89.33 99.89 2.05 40 99.10 98.75 82.67 99.00 3.85
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Fig.1 Schematic diagram of the experimental processes
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Fig.2 Microscopic occurrence forms of pyrite in raw coal
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Fig.3 Microscopic occurrence forms of pyrite in demineralized coal
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Table 3 Sulfur forms and contents measured by national standard and SCEPs—-PLTA methods

B A 5/ % IS E A/ % BB A Sy A/ % I AR E A b/ %
e S, S, ) soi(kii; S Sulfide S Organic S e S, S, N soIl—fl(kill; g Sulfide S Organic S
1 0.00 12.50 87.50 0.00 22.58 77.42 21 40.59 7.43 51.98 4.69 44.53 50.78
2 4.62 4.62 90.77 0.76 37.88 61.36 22 0.00 14.71 85.29 0.00 29.41 70.59
3 1.05 79.58 19.37 0.51 80.71 18.78 23 36.56 9.68 53.76 6.47 41.01 52.52
4 1.12 78.09 20.79 0.55 79.56 19.89 24 0.00 14.29 85.71 0.00 27.87 72.13
5 4.67 39.67 55.67 1.00 49.83 49.16 25 5.75 17.24 77.01 5.05 21.21 73.74
6 37.76 45.23 17.01 36.62 46.48 16.90 26 6.85 20.55 72.60 1.16 33.72 65.12
7 7.94 17.46 74.60 3.37 25.84 70.79 27 3.85 23.63 72.53 2.40 36.06 61.54
8 13.70 28.77 57.53 1.74 42.61 55.65 28 4.21 14.21 81.58 3.81 20.48 75.71
9 5.26 25.00 69.74 1.98 39.60 58.42 29 5.00 18.50 76.50 2.97 24.58 72.46
10 5.19 20.78 74.03 1.04 26.04 72.92 30 1.79 4.85 93.37 0.77 11.73 87.50
11 4.76 16.67 78.57 0.94 25.47 73.58 31 0.69 4.36 94.95 0.68 9.50 89.82
12 5.06 12.66 82.28 1.94 17.48 80.58 32 36.67 7.33 56.00 8.33 41.67 50.00
13 13.85 32.90 53.25 4.74 43.68 51.58 33 3.57 25.00 71.43 1.35 35.14 63.51
14 14.39 50.00 35.61 12.88 56.06 31.06 34 7.14 7.14 85.71 2.86 15.71 81.43
15 9.36 40.35 50.29 0.56 50.56 48.88 35 51.00 7.50 41.50 1.80 57.66 40.54
16 5.42 11.45 83.13 4.71 12.57 82.72 36 3.80 29.11 67.09 2.02 37.37 60.61
17 14.63 24.39 60.98 5.15 35.05 59.79 37 2.87 5.74 91.39 2.70 11.20 86.10
18 8.70 13.04 78.26 6.35 20.63 73.02 38 2.10 10.08 87.82 2.00 14.00 84.00
19 6.41 11.54 82.05 0.00 29.90 70.10 39 9.09 18.18 72.73 3.597 25.00 71.43
20 4.00 13.33 82.67 0.00 21.02 78.98 40 3.66 46.34 50.00 1.00 54.00 45.00
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Fig.4 Sulfur forms measured by national standard
and SCEPs-PLTA methods
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Table 4 Contents of different forms of sulfur and mercury in coal measured by SCEPs-HNO, and SCEPs-PLTA methods

o % 25 8 I 25 0 19 0 o L/ % B I 25 50 R 5 A 7T 4 o 1/ %%

fitke L% A | MR X e e lIE 21 1
I 0 m N VN by I 0 m N vV NV

. S 0.00  0.00 0.00 12.90 87.10 22.58 77.42 9.68 ”1 S 3852 246 9.02 12.61 37.39 23.36 26.64 10.75
Hg 0.78 0.52 0.71 14.64 83.35 20.33 77.66 5.69 Hg 1.21 35.78 5.76 14.38 42.87 24.90 32.35 10.52
S 1.48 0.74 0.74 6.67 90.37 37.04 60.00 30.37 S 0.00 0.00 3.77 15.09 81.14 28.30 67.93 13.21
’ Hg 5.57 3.11 3.85 7.24 80.23 31.53 55.94 24.29 2 Hg 0.75 0.45 3.21 1740 78.19 27.72 67.87 10.32
s S 1.00 0.50 0.50 79.39 18.61 79.50 18.50 0.11 93 S 33.03 4.07 4.07 13.06 45.77 25.79 33.04 12.73
Hg 0.87 7.96 183 70.51 18.83 70.78 18.56 0.27 Hg 16.42 13.63 2.52 19.26 48.17 30.32 37.11 11.06
S 2.16 0.54 0.00 76.87 20.43 77.84 19.46 0.97 S 0.00 0.00 0.00 16.39 83.61 27.87 72.13 11.48
y Hg 1.82 1.49 2.57 71.01 23.11 71.25 22.87 0.24 2 Hg 3.72 429 481 1498 72.2 22.58 64.60 7.60
S 12.57 0.86 2.00 30.43 54.14 42.57 42.00 12.14 S 0.89 4.46 10.71 10.06 73.88 18.75 65.19 8.69
° Hg 2.74 4.08 8.64 31.64 52.90 43.22 41.32 11.58 0 Hg 0.35 4.20 10.26 17.51 67.68 22.61 62.58 5.10
S 9.24 32.77 1.26 41.18 15.55 41.60 15.13 0.42 S 6.06 1.01 7.07 23.08 62.78 29.29 56.57 6.21
: Hg 3.09 30.80 0.64 49.98 15.49 50.23 15.24 0.25 26 Hg 4.32 2.17 6.57 17.90 69.04 28.03 58.91 10.13
S 4.26  3.19 1.06 18.50 72.99 24.47 67.02 5.97 S 2.67 2.22 4.89 29.19 61.03 33.33 56.89 4.14
! Hg 2.55 1.33 0.83 25.90 69.39 29.16 66.13 3.26 2 Hg 2.08 3.27 1.24 3,59 89.82 8.62 84.79 5.03
S 30.95 1.19 0.60 17.05 50.21 29.17 38.09 12.12 S 3.56 3.56 3.11 7.17 82.6 19.11 70.66 11.94
¢ Hg 5.20 5.09 7.92 26.12 55.67 39.05 42.74 12.93 2 Hg 0.66 1.57 1.56 11.76 84.45 21.20 75.01 9.44
S 2.86 1.90 0.95 31.23 63.06 38.10 56.19 6.87 S 2.04 286 1.63 12.21 81.26 23.67 69.8 11.46
? Hg 6.36 1.16 044 32.87 59.17 37.38 54.66 4.51 2 Hg 1.07 0.60 1.26 13.85 83.22 27.06 70.01 13.21
S 5.61 0.93 4.67 21.65 67.14 23.36 65.43 1.71 S 1.61 0.69 8.06 0.88 88.76 10.60 79.04 9.72
10 Heg 1.32 7.75 1.26 21.09 68.58 23.19 66.48 2.10 0 Hg 1.51 0.86 3.91 3.58 90.14 12.13 81.59 8.55
S 2.73 091 0.91 17.89 77.56 24.55 70.90 6.66 S 1.04 0.62 745 556 8533 8.70 82.19 3.14
1 Hg 4.13 0.40 1.04 12.06 82.37 17.10 77.33 5.04 i Hg 1.51 1.19 6.99 2.15 88.16 8.26 82.05 6.11
1 S 2.80 1.87 0.93 8.45 85.95 16.82 77.58 8.37 - S 29.89 5.43 4.89 2691 32.88 27.17 32.62 0.26
Hg 2.68 1.34 488 8.23 82.87 19.11 71.99 10.88 Hg 14.10 10.18 7.34 28.02 40.36 28.49 39.89 047
S 22.09 3.61 1.61 32.93 39.76 33.33 39.36 0.40 S 1.30  1.30 2.60 25.98 68.82 33.77 61.03 7.79
1 Hg 18.64 3.45 249 33.77 41.65 34.42 41.00 0.65 5 Hg 1.01 1.86 5.45 25.20 66.48 30.94 60.74 5.74
" S 13.07 11.11 0.65 39.22 35.95 48.37 26.8 9.15 2 S 6.49 2.60 2.60 9.10 79.21 14.29 74.02 5.19
Hg 4.13 545 0.17 54.51 35.74 60.73 29.52 6.22 Hg 7.54 239 252 791 79.64 14.69 72.86 6.78
15 S 8.74 0.49 4.85 38.80 47.12 43.69 42.23 4.89 5 S 48.28 0.86 3.88 25.67 21.31 27.59 19.39 1.92
Hg 1.11 0.86 4.86 42.44 50.73 49.99 43.18 7.55 Hg 5.71 0.69 0.57 47.65 45.38 49.33 43.70 1.68
S 0.51 4.55 3.03 2.24 89.67 12.12 79.79 9.88 . S 0.00 1.98 1.98 34.76 61.28 36.63 59.41 1.87
16 Hg 1.15 5.13 491 0.38 88.43 12.09 76.72 11.71 56 Hg 0.06 1.65 1.67 35.89 60.73 37.71 58.91 1.82
S 10.91 4.55 0.91 25.21 58.42 30.91 52.72 5.70 S 5.32 248 2.84 7.52 81.84 10.28 79.08 2.76
1 Hg 6.06 1.31 8.34 25.42 58.87 32.28 52.01 6.86 37 Hg 5.07 2.54 211 9.06 81.22 12.55 77.73 3.49
S 7.25 580 1.45 7.25 78.25 18.84 66.66 11.59 S 5.05 1.81 4.69 4.57 83.88 12.64 75.81 8.07
18 Hg 293 5.78 0.43 11.51 79.35 1648 74.38 4.97 o8 Hg 5.33 3.97 6.64 7.82 76.24 14.34 69.72 6.52
19 S 5.83 0.00 0.00 25.32 68.85 28.16 66.01 2.84 - S 9.52 3.17 1.59 19.05 66.67 22.22 63.50 3.17
Hg 3.18 1.61 1.57 26.87 66.77 29.05 64.59 2.18 Hg 7.02 5.56 5.14 20.88 61.40 22.07 60.21 1.19
S 4.76  0.00 2.12 6.14 86.98 19.58 73.54 13.44 S 9.73 0.88 1.77 42.53 45.09 47.79 39.83 5.26
20 Hg 0.89 0.67 3.71 7.37 87.36 19.69 75.04 12.32 40 Hg 7.30 0.93 5.19 45.04 41.54 49.21 37.37 4.17
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Fig.5 Contents of (a) organic S, sulfide S, (b) organic matrix—bound Hg, and sulfide-bound Hg in coal measured
by HNO, leaching and PLTA methods
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Table 5 Percentages of different forms of sulfur and mercury in coal with different particle sizes measured by SCEPs-HNO, and
SCEPs-PLTA methods (%)
. B BAE/NT 200 pm SRR FAE/NT 30 pm SRR
W iR —— : : : K fi — : : : K ff
B\l Y IV 'V B\l ‘v IV 'V
g S 17.05 50.21 29.17 38.09 12.12 30.89 52.84 38.44 45.29 7.55
Hg 26.12 55.67 39.05 42.74 12.93 14.45 56.22 22.50 48.16 8.05
1 S 17.89 77.56 24.55 70.90 6.66 20.11 66.40 23.00 63.51 2.89
Hg 12.06 82.37 17.10 77.33 5.04 15.33 64.54 16.53 63.35 1.19
1 S 8.45 85.95 16.82 77.58 8.37 15.32 74.09 19.56 69.56 4.23
Hg 8.23 82.87 19.11 71.99 10.88 9.56 82.09 16.23 75.43 6.67
" S 39.22 35.95 48.37 26.8 9.15 41.39 32.33 46.49 27.23 5.10
Hg 54.51 35.74 60.73 29.52 6.22 47.25 28.02 22.64 65.02 2.23
16 S 2.24 89.67 12.12 79.79 9.88 15.63 61.86 21.48 56.00 5.85
Hg 0.38 88.43 12.09 76.72 11.71 13.71 73.95 22.64 65.02 8.93
40 S 42.53 45.09 47.79 39.83 5.26 41.28 43.77 42.74 42.31 1.46
Hg 45.04 41.54 49.21 37.37 4.17 32.21 51.06 33.29 49.97 1.08

¥ " J& SCEPs—HNO, Fy 45 55" 1 SCEPs-PLTA ity 45 5t
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Fig.6 Microscopic occurrence forms of pyrite in 30 pm demineralized coal with OM
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Table 6 Contents of sulfur and mercury in coals and residues, and the contents of their different occurrence forms

e Tk Ak i g OR 5 R ATRTFIE A AR & . Tk AR i v Bt OR 7 ATRTFIE A AR &
RC SI sz S3 sp 1 Il Il N V RC S1 S22 S3 sp | Il il I\§ v
S 031 031 031 031 007 000 0.00 0.00 0.24 0.07 S 244 150 144 122 057 094 0.06 022 0.65 0.57
! Hg 7280 72.23 71.85 71.33 14.80 0.57 0.38 0.52 56.53 14.8 . Hg 176.50 174.37111.21101.04 43.94 2.13 63.16 10.17 57.10 43.94
S 135 133 1.32 1.31 050 0.02 0.01 0.0l 081 0.5 S 0,53 053 0.53 0.51 015 0.00 0.00 0.02 0.36 0.15
’ Hg 115.40 108.97 105.38100.94 36.39 6.43 3.59 4.44 64.55 36.39 = Hg 159.40 158.20157.49152.37 44.18 1.20 0.71 5.12 108.19 44.18
S 200 1.98 197 196 159 0.02 0.01 0.01 0.37 1.59 S 221 148 139 130 0.57 0.73 0.09 0.09 0.73 0.57
’ Hg 318.50 315.73 290.39284.57225.45 2.77 25.34 5.82 59.12 225.44 “ Hg 172.00 143.75120.30115.96 52.15 28.25 23.45 4.34 63.81 52.15
S 1.85 181 1.80 1.80 1.44 0.04 0.01 0.00 0.36 1.44 S 061 0.61 0.61 0.61 0.17 0.00 0.00 0.00 0.44 0.17
! Hg 289.40 284.13 279.83272.40206.21 5.27 4.30 7.43 66.19 206.2 “ Hg 156.10 150.30143.60136.09 35.25 5.80 6.70 7.51 100.84 35.25
S 350 3.06 3.03 296 149 044 003 007 147 149 S L12 111 106 094 021 0.01 0.05 012 0.73 0.21
’ Hg 85.30 82.96 79.48 72.11 36.87 2.34 3.48 7.37 35.24 36.87 . Hg 184.00 183.36175.63156.75 41.61 0.64 7.73 18.88 115.14 41.61
S 238 216 1.38 1.35 099 022 0.78 0.03 0.36 0.99 S 099 093 092 085 0.29 0.06 0.01 0.07 0.56 0.29
’ Hg 155.50 150.70 102.80101.80 78.10 4.80 47.90 1.00 23.70 78.1 » Hg 56.30 53.87 52.65 48.95 15.78 2.43 1.22 3.70 33.17 15.78
S 094 090 087 086 023 0.04 0.03 0.0l 0.63 0.23 S 225 219 214 203 0.75 0.06 0.05 011 1.28 0.75
! Hg 88.00 85.76 84.59 83.86 25.66 2.24 1.17 0.73 58.20 25.66 “ Hg 7590 74.32 71.84 70.90 6.54 1.58 2.48 0.94 64.36 6.54
S 168 1.16 1.14 L1.13 049 0.52 0.02 0.01 0.64 0.49 S 225 217 209 202 043 0.08 0.08 0.07 1.59 043
’ Hg 88.40 83.80 79.30 72.30 34.52 4.60 4.50 7.00 37.78 34.52 # Hg 107.50 106.79105.10103.42 22.79 0.71 1.69 1.68 80.63 22.79
S 1.5 1.02 1.00 099 040 0.03 0.02 0.0l 059 04 S 245 240 233 229 0.58 0.05 0.07 0.04 1.71 0.58
! Hg 106.00 99.26 98.03 97.56 39.62 6.74 1.23 0.47 57.94 39.62 » Hg 103.10 102.0 101.38100.08 27.90 1.10 0.62 1.30 72.18 27.9
S 107 1.01 100 0.95 0.25 0.06 0.01 0.05 0.70 0.25 S 434 427 424 389 046 0.07 0.03 035 343 0.46
Y Hg 90.70 89.50 82.47 81.33 21.03 1.20 7.03 1.14 60.30 21.03 v Hg 100.70 99.18 98.31 94.37 12.21 1.52 0.87 3.94 82.16 12.21
S 110 107 106 1.05 027 0.03 0.0l 0.0l 0.78 0.27 S 483 478 475 439 042 0.05 0.03 0.36 3.97 0.42
H Hg 54.90 52.63 52.41 51.84 9.39 2.27 0.22 0.57 4245 9.39 o Hg 102.00 100.46 99.25 92.12 8.43 1.54 1.21 7.13 83.69 8.43
S 1.07 104 1.02 101 018 003 002 001 083 0.18] S 184 129 119 110 0.50 0.55 0.10 0.09 0.60 0.5
12 Hg 55.30 53.82 53.08 50.38 10.57 1.48 0.74 2.70 39.81 10.57 ” Hg 56.40 48.45 42.71 38.57 16.07 7.95 5.74 4.14 22.50 16.07
S 249 194 185 1.81 0.83 0.55 0.09 0.04 0.98 0.83 S 077 076 0.75 0.73 0.26 0.01 0.01 0.02 047 0.26
b Hg 120.80 98.28 94.11 91.10 41.58 22.52 4.17 3.01 49.52 41.58 33 Hg 164.90 163.24160.17151.19 51.02 1.66 3.07 8.98 100.17 51.02
S 153 133 116 115 074 020 017 001 041 0.74( S 077 0.72 0.70 0.68 0.11 0.05 0.02 0.02 0.57 0.11
M Hg 60.6 581 54.8 547 36.8 250 3.30 0.10 17.90 36.8 " Hg 6230 57.60 56.11 54.54 9.15 4.70 1.49 1.57 4539 9.15
5 S 206 188 1.87 1.77 090 0.18 0.01 0.10 0.87 0.9 - S 232 1.20 118 1.09 0.64 1.12 0.02 0.09 045 0.64
Hg 91.80 90.78 89.99 85.53 45.89 1.02 0.79 4.46 39.64 45.89 Hg 125.30 118.14117.27116.56 61.81 7.16 0.87 0.71 54.75 61.81
S 198 197 188 1.82 024 0.01 0.09 0.06 1.58 0.24 S 1.0l 101 0.99 0.97 037 0.00 0.02 0.02 0.60 0.37
1 Hg 170.30 168.35 159.62151.26 20.59 1.95 8.73 8.36 130.67 20.59 o Hg 48.00 47.97 47.18 46.38 18.10 0.03 0.79 0.80 28.28 18.1
S 110 098 093 092 034 012 0.05 0.0l 0.58 0.34 S 282 267 260 252 029 0.15 0.07 0.08 223 0.29
1 Hg 107.80 101.27 99.86 90.87 34.80 6.53 1.41 8.99 56.07 34.8 i Hg 63.10 59.90 58.30 56.97 7.92 3.20 1.60 1.33 49.05 7.92
S 069 0.64 060 059 013 0.05 0.04 0.0l 046 0.13 S 277 263 258 245 0.35 0.14 0.05 0.13 2.10 0.35
1 Hg 115.90 112.50 105.80105.30 19.10 3.40 6.70 0.50 86.20 19.1 * Hg 54.20 51.31 49.16 45.56 7.77 2.89 2.15 3.60 37.79 7.77
S 103 097 0.97 097 0.29 0.06 0.00 0.00 0.68 0.29 S 0.63 057 055 054 014 0.06 0.02 0.01 040 0.14
. Hg 44.00 42.60 41.89 41.20 12.78 1.40 0.71 0.69 28.42 12.78 ” Hg 70.20 65.27 61.37 57.76 1549 4.93 3.90 3.61 42.27 15.49
S 189 1.80 180 L.76 0.37 0.09 0.00 0.04 1.39 0.37 S 113 1.02 1.0l 099 054 0.11 0.01 0.02 045 0.54
» Hg 55.30 54.81 54.44 52.39 10.89 0.49 0.37 2.05 41.50 10.89 0 Hg 126.90 117.63116.45109.86 62.45 9.27 1.18 6.59 47.41 62.45
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(a) Correlations between sulfur and mercury contents in 40 kinds of raw coals; (b) Correlations between sulfur and mercury contents in each

Fig.7

kind of raw coal and its pre—treated residue; (¢) Correlations between sulfur and mercury contents in the same occurrence forms of 40 kinds of coals;

(d) Correlations between the percentage contents of sulfur and mercury in the same occurrence forms of 40 kinds of coals
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Table 7 Correlation coefficient (R”) between sulfur and mercury content in each raw coal and its pretreatment residue

HERE 1 2 3 4 5 6 7 8 9 10

R* 0.999 4 0.979 4 0.854 5 0.9850 0.952 0 0.989 6 0.997 1 0.786 6 0.996 4 0.992 4
TR 11 12 13 14 15 16 17 18 19 20

R* 0.999 8 0.997 2 0.994 3 0.886 3 0.972 8 0.998 6 0.980 1 0.993 5 0.997 9 0.997 4
TR 21 22 23 24 25 26 27 28 29 30

R* 0.776 9 0.999 8 0.928 6 0.970 6 0.999 9 0.999 2 0.993 7 0.993 2 0.997 2 0.997 3
BERE 31 32 33 34 35 36 37 38 39 40

R* 0.999 9 0.918 5 0.997 4 0.999 8 0.692 8 0.999 9 0.999 9 0.996 0 0.994 0 0.992 6
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